Background: ePLAR has been proposed as a simple, noninvasive transthoracic echocardiographic (echo) marker to help identify cause of pulmonary hypertension (PH). ePLAR is the ratio of peak tricuspid regurgitation velocity (TRV, indicates pulmonary artery pressure (PAP)) to the E:E' ratio (indicates left ventricular filling pressure).
Methods: ePLAR was applied to the National Echo Database Australia (NEDA) to assess broad applicability, then to the Armadale Echo Study, in which both the cause of PH and mortality status was known. Left heart diseases (LHD) were pooled together.
Results: In NEDA (302,746 echos on 174,229 patients), TRV was not measurable in 40% of patients and E:E' ratio in 121,019 patients (39%). ePLAR was calculated in 126,031 patients (41%).
In the Armadale study, 898 patients with PH were identified, and 256 had sufficient TR and measured E:E' ratios to allow a valid ePLAR calculation (29%). ePLAR was lower in PH due to LHD (0.17 ± 0.07, n = 174, age 76 years, PAP 55.7+/−10.0 mmHg) than other causes for PH (0.27 ± 0.12, n = 82, mean age 72.9 years, PAP 58.5+/−13.9 mmHg). In LHD, below-median ePLAR of 0.17 was associated with increased mortality (mean survival times 1180 vs 1605 days, p = 0.007). ROC curves demonstrated AUC = 0.796, P < 0.001 for PH from left heart disease.
Discussion: ePLAR can be calculated in 41% of echos, and when PH is identified, is a simple discriminator of LHD from other causes. In PH due to LHD, a lower ePLAR predicts a higher mortality, and may be useful as a prognostic tool. The 2016 ASE/EACVI diastology guidelines focus on four core parameters (septal/lateral e'vel, E/e', TRvel and LAVi), arranged in two algorithms.
Methods: 50,000 echocardiograms were retrospectively recruited and the algorithms were applied electronically using logical operators. The first algorithm was applied if EF≥50% and the second if diastolic dysfunction (DD) was found present, or if EF < 50%.
Results: With EF≥50%, DD was not present (69%), present (12.5%) or indeterminate (12.9%). In those with DD, a further 42% were considered indeterminate using the second algorithm. An indeterminate result occurred most frequently due to abnormal e'vel and LAVi, and normal TRvel and E/e', possibly because the guideline cut-off is near the mean e'vel(septal8 ± 3 cm/s, lateral10 ± 4 cm/s) and LAVi(33 ± 11 ml/m2), but closer to 1SD from the mean for TRvel(2.5 ± 0.4 m/s) and E/e'(10.0 ± 4.5). This is reflected in the high-sensitivity(>80%), low-specificity(<80%) of e'vel and LAVi, and low-sensitivity(<60%), high-specificity(>95%) of E/e' and TRvel for DD. In EF≥50%, DD was grade 1 in 7.3%, 2 in 41.4%, 3 in 5.2%. When EF < 50%, DD was grade 1 in 45%, 2 in 17%, 3 in 10%, indeterminate in 15%. Increasing DD grade was significantly associated with decreasing e'vel and increasing E/e', TRvel and LAVi(p < 0.00001). E/e' > 14 had the highest PPV(99%) and NPV(93%) for DD.
Conclusion:
The new guidelines frequently diagnosed "indeterminate" DD. Fewer patients with EF≥50% were found to have grade 1 than grade 2 DD, probably due to many being misclassified as normal or indeterminate. Both outcomes may be due to the cut-off values chosen and the use of the same cut-offs in both algorithms. 
